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THE UNTILLED FIELDS OF PUBLIC 
HEALTH}? 


A sHoRT time ago two Yale undergraduates 
came to my laboratory to consult me in regard 
to the choice of a career. One of them was a 
son ef a public health administrator of the 
highest eminence; and they particularly 
wanted to know something about the field 
of public health, what it included, what was 
the nature of the work involved, what were 
the qualifications required, and what the 
financial rewards and the more intangible 
emoluments to be expected by those who 
might enter upon this career. I told them 
what I could of the current tendencies which 
to me seem to make public health one of the 
most stimulating and attractive openings 
lying before the college student of the present 
day; but I found that the answer to their 
question was by no means a simple one to 
formulate. The public health movement has 
been expanding so rapidly that what was “ the 
New Public Health” fifteen years ago in- 
cludes only the more conventional interests of 
the present day. 

It seemed to me as I talked with these young 
men that we needed a formulation of current 
tendencies in the protean field of public 
health and an outline of the lines of future 
development so far as they can safely be fore- 
cast. It is essential that the worker in this 
domain of applied science should see clearly 
the goal toward which he is aiming, however. 
far ahead of the immediate possibilities of the 
moment it may appear to be. Above all, it 
is desirable that we should have a definite and 
inspiring program to lay before the young 
men and women of the country who hesitate 
in the choice of a career. On every hand we 
hear the question, put by an eager young 


1 Address of the vice-president and chairman of 
Section K—Physiology and Experimental Medi- 
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woman to the brilliant head of the instructive 
District Nursing Association of Boston, “ Miss 
Beard, I want to go into public health. What 
it it?” It behooves us to answer this question; 
for the greatest of all needs in this field is 
undoubtedly the need of a personnel, larger in 
quantity, and better in quality, than that 
which has been available in the past. 

For these reasons I have determined to de- 
vote my address as retiring chairman of the 
Section on Physiology and Experimental 
Medicine to a tentative, if necessarily im- 
perfect, formulation of the scope and tend- 
encies of the modern public health campaign. 

I spoke of the public health movement as 
protean, and it is indeed true that the em- 
phasis in this field has shifted with a rapidity 
almost phantasmagoric. 

To a large section of the public, I fear that 
the health authorities are still best known as 
the people to whom one complains of un- 
pleasant accumulations of rubbish in the back 
yard of a neighbor—accumulations which 
possess those offensive characteristics which 
somehow can only originate in a neighbor’s 
yard and never in one’s own. Sanitation, the 
maintenance of cleanly and healthful environ- 
mental conditions, does indeed represent the 
first stage in public health. When Sir John 
. Simon initiated the modern public health 
movement in London three quarters of a 
century ago his primary task was the elimina- 
tion of the masses of accumulated filth which 
kept alive the pestilences of the Middle Ages. 
When General Gorgas undertook the task of 
making safe and feasible the building of the 
Panama Canal he was in the same way con- 
fronted with problems that were primarily 
those of environmental sanitation. The re- 
moval of excretal wastes, the purification of 
sewage, the protection of water supplies and 
the elimination of conditions which permit 
the breeding of insect carriers of disease— 
these are always and everywhere the first tasks 
for the public health expert; and in the early 
phases of the public health movement in any 
country it is natural to visualize public health, 
primarily in terms of sanitation. 

There is still much to do in this most funda- 
mental branch of public health. That terrible 
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scourge of the Middle Ages, typhus fever, 
was only held in control during the war by a 
systematic and organized attempt to destroy 
the louse which carries the parasite of this 
disease; while the infection of bubonic plague, 
the black death of the Middle Ages, has been 
spread broadcast throughout the world during 
the past twenty-five years, and is held in check 
only by a vigorous campaign against the rats, 
ground squirrels, and other rodents which 
harbor the germ of this peculiar pestilence. 
The control of malaria, which takes a heavy 
toll of strength and vitality from the popula- 
tions of our southern states and is estimated 
to cost the nation over $100,000,000 a year, 
is one of the mightiest tasks which confronts 
the sanitarian, but a task which, as the dem- 
onstrations conducted by the International 
Health Board have made clear, is easily within 
the range of practical accomplishment, by 
systematic drainage and other measures taken 
against the mosquitoes which carry the germs 
of this disease. Malaria is with us always, 
but there are many maladies which like yellow 
fever arise from endemic foci in certain par- 
ticular regions of the globe, and thence spread 
wherever the steamship and the railroad train 
can carry their inciting causes. Of recent 
years the bold idea has suggested itself of 
undertaking an offensive against these pri- 
mary endemic foci of disease without wait- 
ing until the invaders cross our own national 
boundaries. In this way General Gorgas has 
carried the war against yellow fever into the 
enemy’s own country at Guayaquil, and an 
organized campaign against such disease on a 
basis of world cooperation, perhaps through 
the agency of the International Red Cross, is 
full of promise of achievement in the future. 

There is much then to be done in the field 
of environmental sanitation, yet as the public 
health movement progresses the tasks of sani- 
tation in the narrow sense are gradually ac- 
complished and therefore become relatively 
less important. Oonstant attention is of 
course required to maintain the environment 
in a healthful condition, but in most civilized 
communities, in temperate climates, environ- 
mental sanitation has become a matter of 
routine, and the pestilences spread by polluted 
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water and by insect carriers have ceased to 
figure as important factors in the death rate. 
As the aims of sanitation are approximately 
realized in a given community, the attention 
of the health official turns from the water- 
borne and insect-borne diseases to the more 
subtle and more baffling maladies that are 
spread by direct contact from one individual 
to another. As typhoid, cholera, plague and 
typhus fever approach the vanishing point, 
measles, pneumonia and influenza become 
relatively more and more important. The 
control of community infections tends to re 
place the sanitation of the environment in the 
first rank of public health problems. The pre- 
dominating tasks in this phase are tasks for 
the bacteriologist rather than for the engineer. 
The leaders of the public health movement 
in the United States fifteen years ago were 
concerned primarily with problems of this 
sort. Their interest lay in the detection of 
incipient cases and of well carriers—those in- 
dividuals who while in normal] health them- 
selves are cultivating and distributing from 
their bodies the germs of specific commu- 
nieable diseases—in isolation, in bedside dis- 
infection, in the breaking by any possible 
means of the vicious circle which transfers 
the discharges of the infected individual to 
the mouth or nose of the susceptible victim. 
In the case of certain of the acute com- 
municable infections we are fortunately able 
to invoke another weapon against our mi- 
crobic enemies, by the prophylactic or thera- 
peutic use of vaccines and immune sera, 
and so far the production of artificial im- 
munity against attacks of the microbes of dis- 
ease has proved on the whole more effective 
than our attempts at breaking the chain of 
contagion by isolation and _ disinfection. 
Smallpox, for example, has dwindled from the 
position of the chief pestilence menacing the 
human race to almost the condition of a med- 
ical curiosity, solely and directly as a result 
of the use of vaccine. Typhoid fever has been 
practically eliminated from the army by an 
analogous procedure. Antitoxic serum has 
placed the control of diphtheria within our 
grasp and diphtheria persists as a cause of 
death simply because of the failure to recog- 
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nize the disease with sufficient promptness 
and to apply the protective measures at our 
disposal. 

In general this second or bacteriological 
phase of the public health movement, while 
it can boast such remarkable achievements as 
those to which reference has just been made, 
is still far from the complete success which 
has attended the applications of environmental 
sanitation. It may be stated with some con- 
fidence that there is not one of the diseases 
originating in the non-living environment 
which we do not know how to control and 
which it is not entirely practical to control, 
given adequate funds and personnel. Before 
some of the contact-borne diseases on the 
other hand we still stand almost helpless. We 
may be able to reduce the death rate from 
pneumonia by the use of protective vaccines, 
but there has been as yet no actual victory won 
sufficiently clear to admit of statistical dem- 
onstration. We can do much to mitigate the 
after effects of infant paralysis, but we have 
no effective method of controlling its spread. 
Before the ravages of a pandemic of influenza, 
such as swept the world in 1918, we are still 
practically without defense. Sanitarians have 
been accustomed to quote with horror the fact 
that bubonic plague killed 6,000,000 people in 
India during a period of ten years. Influenza 
carried off more than this number of persons 
in India in the four autumn months of 1918, 
and if this should happen again next year we 
should still be powerless to help. 

There is much then to be done in the field 
of the community infections, many problems 
yet to be solved by the bacteriologist and 
serologist, before this group of diseases will 
pass under our control. Yet the suppression 
of community infections, like the sanitation of 
the environment, is but a part of the broad 
public health movement of the present day. 
The task of the health officer is to save lives, 
and to save as many lives as possible, by the 
intelligent application of the resources placed 
at his disposal. If he be wise he will direct 
his energies and his appropriations according 
to the indications derived from a study of 
vital statistics. He will apply his resources 
at a point where the greatest number of lives 
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can be saved with the least expenditure of 
effort. From this standpoint there are two 
aspects of the public health program which 
tend, and rightly tend, to overshadow all the 
rest, the campaigns against infant mortality 
and tuberculosis. These are the two lines of 
endeavor which promise the largest results in 
actual life saving; and in both these fields of 
effort the part played by sanitation and 
bacteriology in the narrow sense is a relatively 
small one. We can reduce infant mortality 
by the pasteurization of milk, by the elimina- 
tion of flies, and by protecting the baby from 
contact with infected persons; but these are 
after all incidents in a broad program which 
involves the education of the mother in the 
whole technique of infant care, feeding, cloth- 
ing, airing and bathing. What we are really 
aiming at: is a reform in personal hygiene. 

The campaign against tuberculosis offers 
another illustration of the same general prin- 
ciple. We can do something by providing a 
sanitary environment in which the worker is 
protected against vitiated air and harmful in- 
dustrial dusts. We can do something by con- 
trol of the careless consumptive and the con- 
sequent reduction of the menace of specific in- 
fection. Our main weapon against tuberculo- 
sis is, however, again, the weapon of personal 
hygiene. The principal machinery upon which 
we rely is designed to detect the early case 
and to impose upon the individual in the 
home or in the sanatorium a regimen of daily 
living that will make it possible for his own 
tissues to wage a winning fight against the 
invading microorganisms. Once more the 
problem is primarily a problem in the personal 
conduct of the individual life, and we see 
the teacher of personal hygiene emerging as 
a supremely important factor in the present- 
day compaign for public health. 

According to the Director of the Census the 
five principal causes of death in the Registra- 
tion Area of the United States for 1916, with 
the number of deaths caused by each were as 
follows: 


Heart diseases ............ 114,000 
po A ee eee 101,000 
PORES 5.45.6 ene cb trinrs 98,000 
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Bright ’s disease ........... 75,000 
CONE as. di Sh cmRais ceewitic 58,000 


Of these five causes of death there are two, 
pneumonia and tuberculosis, in which the sani- 
tation of living and work places, the isolation 
of the infected individual, and in the case of 
pneumonia, the use of sera and vaccines do 
play an important part. Even with tubercu- 
losis and pneumonia, however, education in 
personal hygiene fills a large place in the mod- 
ern preventive campaign. Heart disease and 
nephritis may of course often be the end re- 
sults of bacterial infections, but the immediate 
problem of their control is not to be sought 
along conventional sanitary and bacteriolog- 
ical lines. In the past they have indeed been 
considered as beyond the range of control 
measures of any kind. With these diseases too 
it seems clear, however, that education in per- 
sonal hygiene offers large possibilities of effec- 
tive results. If the weakness of the heart or 
arteries be known in time the adoption of 
proper rules for daily living can at least post- 
pone the fatal result, if it can not effect or- 
ganic cure. 

It is for these reasons that the public health 
campaign of the present day has become pre- 
eminently an educational campaign. There are 
those who maintain that because the public 
health authority alone possesses the power to 
enforce regulations with the strong arm of the 
law such authorities should confine themselves 
to the exercise of police power, leaving educa- 
tional activities to develop under the hands of 
private agencies. The actual amount of life- 
saving that can be accomplished by purely re- 
strictive methods is, however, small, and such 
exercise of police power as may be necessary 
can only gain in effectiveness if it forms an 
integral part of a general campaign of leader- 
ship in hygienic living. 

We have now added to the function of the 
sanitarian and the bacteriologist that of a 
new figure in the public health campaign, the 
teacher of personal hygiene; but we can not 
stop here if we are prepared to follow the 
courageous public health official in his determi- 
nation to adopt whatever machinery may prove 
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necessary for the saving of a maximum number 
of lives at a minimum cost. 

Education in personal hygiene is in part a 
general propaganda applicable to all alike. 
There are certain fundamental principles as to 
food, fresh air, exercise and rest, which every 
one should know in order to manage wisely the 
delicate physical machine entrusted to his 
charge. Unfortunately, however, each living 
machine is in some respects different from 
every other living machine, and in many cases 
deviations from the normal are so marked that 
they demand fundamental modifications in the 
regimen of daily life. The man with the weak 
heart needs less exercise, the man with weak 
lungs more air and more rest, the man with 
diabetes a special kind of food. In addition to 
the hygiene for the normal, which we may 
teach to all, there is a hygiene for the abnormal 
which requires an adaptation to each specific 
case. But it is obvious that the teaching of 
this kind of hygiene demands first of all an 
individual diagnosis. We are here face to face 
with the problem of the relation of the physi- 
cian to the modern public health campaign. 

In the past a sharp line was drawn between 
the measures taken by public health authori- 
ties to check the spread of epidemic disease 
and the daily routine of the practitioner in the 
treatment of the individual case. The first was 
public health, the second private medicine. 


With the passing of every year it becomes, 


harder to draw such a sharp line, more difficult 
to say where public health should end and pri- 
vate medicine begin. The history of medical 
school inspection offers an excellent example of 
the tendency to obliterate such arbitrary lines. 
The physician was first sent into the schools in 
Boston in 1894 to perform a definite police 
function, to detect cases of communicable dis- 
ease and by so doing to protect one child 
against the danger from another. If it had 


been proposed at that time to organize clinics 
for free treatment of disease among school 
children, the proposal would probably have 
been denounced as socialism of the most dan- 
gerous kind. Just so soon, however, as the 
physicians began actual work in the classroom 
they found that acute infections passing from 
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one individual to another played but a small 
part in the total burden of preventable disease 
borne by the children in the schools. They 
found defects of teeth, defects of vision, defects 
of hearing, enlarged glands. Nine tenths of 
the time of the school inspector of to-day is 
devoted to problems of this kind. He is no 
longer protecting one child against another. 
He is helping each child to attain its maxi- 
mum possibilities of health and efficiency. 

The discovery of non-contagious physical 
defects was the first step in bringing the pub- 
lic health movement into intimate contact with 
the individual child. Very soon, however, it 
became evident that the detection of remedi- 
able defects was of little value unless some- 
thing was done to remedy them, and the school 
nurse was drafted into service to follow the 
child into the home and to persuade the par- 
ents to take the measures indicated by the med- 
ical examiner’s report. The development of a 
school nursing service as an _ educational 
agency of this sort resulted in New York City 
in increasing the proportion of defects actu- 
ally treated from 6 to 80 per cent. In a cer- 
tain number of cases, however, a new difficulty 
arose. Remediable defects were present and 
the parents were willing and anxious to have 
them treated, but they were without funds to 
pay for the special medical care that was 
needed. The next step was as logical as the 
preceding ones. It involved the establishment 
of school clinics for the treatment of children 
unable to obtain the necessary care in any 
other way. So, with the establishment of nose 
and throat clinics, eye and ear clinics, dental 
clinics, for the school child the obliteration of 
the line between public health and private 
medicine was well-nigh complete. 

If it is good public policy to provide for the 
school child whatever machinery is necessary 
to make possible the attainment of a reasonable 
standard of physical health, it is difficult to see 
why the same arguments do not apply to the 
adult as well. As a matter of fact exactly the 
same tendencies to provide (a) diagnosis, (b) 
hygienic advice, (c) treatment when necessary, 
are already manifest in our tuberculosis clin- 
ics and our venereal disease clinics, and are 
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beginning to develop in connection even with 
diseases of the heart and arteries and cancer. 
If it is sound economy to provide for the early 
diagnosis and sanatorium treatment of tuber- 
culosis, it is just as sound to provide for the 
early diagnosis and surgical treatment of 
cancer. The two diseases are equally danger- 
ous, and equally burdensome to the commun- 
ity; they are equally preventable, if the right 
educational and clinical procedures are organ- 
ized for their control. 

From both sides of the artificial boundary 
line between public health and private medi- 
cine comes the appeal for a closer correlation. 
The public health worker needs the physician 
because in so many diseases education depends 
on diagnosis and demands the application of 
medical skill. The far-sighted physician is 
equally eager to link up his science with the 
public health program, because on his side he 
realizes that medicine can never attain its full 
potentialities of service unless it is made really 
preventive through some type of effective pro- 
fessional and social coordination. It is a 
striking fact that in spite of the great advances 
in medical science diseases like heart disease 
and nephritis and cancer, which have been 
handled in the past along strictly medical lines, 
have shown no decrease comparable to that 
which has been manifested in the group of 
maladies with which the sanitarian has dealt. 
This is not because medical science is helpless 
but it is because medical knowledge has gen- 
erally been applied only when disease has gone 
so far that the damage is irremediable. Med- 
ical knowledge will be highly effective only 
when applied in the incipient stages of disease. 
When this comes to pass “preventive medi- 
cine” will become a reality and not merely a 
catch word. 

It is not for us to say to-day in just what 
fashion the reorganization of medical service 
which will make it effective for prevention can 
best be brought about. In the working out of 
such a scheme there must be first of all, within 
the profession itself, effective coordination of 
specialties in clinical and laboratory lines to 
provide the type of expert service which is fur- 
nished by our best hospitals and which no in- 
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dividual private practitioner can possibly 
supply. In the second place such organized 
medical care must be made available not 
merely for the very poor and very rich but for 
the entire community, for those who can afford 
to pay the whole or a part of the cost of the 
service they require, and for those who can 
not pay at all. Finally, if medical care is to 
be made really preventive in its application 
its cost must be so distributed as to encour- 
age systematic recourse to the physician as an 
agent for the detection and control of incip- 
ient disease, rather than as a last resort when 
illness has become too grievous to be borne. 

There are those who believe that these ends 
may be attained through group medicine and 
it is interesting to notice that very similar ends 
have actually been reached in the nursing field 
through private initiative as manifested in our 
best visiting nurse organizations. There are 
others who claim that medical and nursing 
service can best be provided in connection with 
a plan for sickness insurance and there are 
still others who urge that the insurance prob- 
lem should be handled as a distinct and sepa- 
rate one, and that the early diagnosis and pre- 
ventive care of incipient disease should be at- 
tained through a definite system of state medi- 
cine. 

The working out of the best plan for secur- 
ing such ends as these is a fascinating task for 
the publicist of the future, and it is quite pos- 
sible that the problem may be solved in true 
Anglo-Saxon fashion by no single logical pro- 
cedure but by diverse methods, suited to local 
ends and local circumstances. The remarkable 
developments during the past ten years in the 
field of industrial medicine may have a wide 
bearing on the general solution of our problem 
as a whole. Some 900 different industrial es- 
tablishments employ at this time 1,500 indus- 
trial physicians, and the plant hospitais under 
their charge, from first-aid dressing stations, 
are developing into educational centers and 
diagnostic clinics and laboratories for the 
study of industrial physiology and vocational 
guidance and rehabilitation. 

We have seen the emphasis of the public- 
health campaign move steadily inward from 
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the environment to the individual. The pri- 
mary interest of the health officer has been 
transferred from the swamp and the dung heap 
to the control of infections and thence to the 
detection of non-contagious physical defects 
and the hygienic guidance of the individual 
living machine. 

In the development of the public health cam- 
paign to the realization of its fullest oppor- 
tunities there is taking place to-day a swing of 
the pendulum backward to a new interest in 
the environment, but an environment of a na- 
ture very different from the simple environ- 
ment with which Simon dealt. General 
Gorgas at Panama fully grasped the signifi- 
cance of the wider and more subtle environ- 
ment which most of us are just beginning to 
glimpse as an essential problem in the public 
health campaign. He eliminated yellow fever 
and malaria by the drainage of marsh lands, 
but he attempted to deal with pneumonia by 
raising the wages of the employees upon the 
Isthmus, for he realized that in the case of this 
and many other diseases the most effective 
weapon at our disposal is the building up of 
general vital resistance, which depends upon 
the maintenance of a satisfactory social and 
economic level. 

Dr. Emmett Holt has said that there are two 
causes of infant mortality—poverty and ig- 
norance. In the infant welfare movement, the 
anti-tuberculosis campaign and every other 
field of public health, we come sooner or later 
to a realization of the fact that education and 
medical and nursing service, while they can ac- 
complish much, can not cope successfully with 
the evil effects of standards of living too low 
to permit the maintenance of normal physical 
health. 

As I have elsewhere pointed out, in the 
Johnstown survey, Miss Duke tells us that the 
infant mortality in one ward was 271 deaths 
per 1,000 births against 134 for the city as a 
whole and 50 for the ward which showed the 
lowest rate and the explanation is that “ this 
is where the poorest, most lowly persons of the 
community live—families of men employed to 
do the unskilled work in the steel mills and the 
mines.” Dr. Sydenstricker and his associates 
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in the U. S. Public Health Service in a report 
on the relation between disabling sickness and 
family income among cotton mill operatives in 
South Carolina find that a monthly income 
equivalent to less than $12 per person (on an 
adult male unit basis) the sick rate was 70.1 
per 1,000; with an income between $12 and $14 
it was 48.2 per 1,000; with an income between 
$16 and $20 it was 34.4, and with an income of 
$20 and over it was 18.5. 

We can conclude from these figures and from 
many similar investigations that poverty and 
sickness are closely correlated. We can not 
conclude that the poverty is responsible for 
the excess of sickness. In some instances the 
relation of cause and effect may be reversed. 
In other cases both poverty and disease may be 
due to underlying inheritance. People do not 
usually live in the poorest quarters of a city 
or work at its underpaid employments by 
choice or by accident. In general, and on the 
average, we shall find in such districts and 
such employments a concentration of tubercu- 
lous stock, of alcoholic stock, of feeble-minded 
stock—poor protoplasm and a bad environment 
supplementing each other in a vicious circle. 

No one: can perhaps tell just how far 
poverty in such cases is the real and effective 
cause of the failure to achieve and maintain 
a normal standard of physical health. It is 
clear, however, that there is a certain standard 
of income below which the maintenance of 
health is impossible; and it seems reasonably 
sure from the studies of Royal Meeker, of the 
U. S. Bureau of Labor Statistics, that a cer- 
tain not inconsiderable proportion of the 
population of the United States has to-day a 
family income below that figure. 

If an initially normal family can not gain 
a livelihood adequate for its minimum phys- 
ical needs, there is evidently a problem of 
social readjustments which our nation must 
face as a fundamental of post-war reconstruc- . 
tion; but what shall we say of the family 
which on account of inherent physical or 
mental defects is unable to reach a minimum 
level under a wholly fair and equable basis of 
compensation? There are but two alterna- 
tives as I can see it; since the moral sense 
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of mankind repudiates the rigorous applica- 
tion of the principle of unhindered natural 
selection. We can let the combination of de- 
fective protoplasm and crippling entironment 
accomplish the major portion of its work and 
then salvage what we can from the wreck by 
some form of institutional relief. Or we can 
apply our social energy and our community 
funds to make good the deficiencies in the 
beginning. I have little doubt as to which 
will be found in the long run the cheaper way, 
and I am quite certain that the preventive 
method will prove more conducive to a high 
national morale. 

If the foregoing outline of the problems of 
public health be accepted as correct, it will be 
obvious that the field as thus visualized is no 
small and restricted one. The claim to so 
large a province will be denied by many, 
within, as well as without, the public health 
profession. The logic of the situation and 
the tendencies of social development are, how- 
ever, sweeping the public health movement 
forward to a future of wider possibilities than 
those dreamed of by its own protagonists. If 
we are looking to the future we must conceive 
our subject in terms no smaller than those of 
the following definition: 

Public health is the science and the art of 
preventing disease, prolonging life, and pro- 
moting physical health and efficiency through 
organized community efforts for the sanita- 
tion of the environment, the control of com- 
munity infections, the education of the indi- 
vidual in principles of personal hygiene, the 
organization of medical and nursing service 
for the early diagnosis and preventive treat- 
ment of disease, and the development of the 
social machinery which will ensure to every 
individual in the community a standard of 
living adequate for the maintenance of health. 

Public health conceived in these terms will 
be something vastly different from the exer- 
cise of the purely police power which has been 
its principal manifestation in the past. 

Even to-day it is still possible to make an 
effective argument for increasing health de- 
partment budgets by showing that appropria- 
tions for the protection of health are in most 
cities far less than those which are made for 
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police and fire protection, matters of far less 
moment in actual possibilities of community 
service. As a matter of fact the police de 
partment and the fire department furnish 
criteria much too modest for the public health 
department of the future. It is rather to edu- 
cation that the possibilities of public health 
should be compared. I look to see our health 
departments in the coming years organizing 
diverse forms of sanitary and medical and 
nursing and social service in such fashion as 
to enable every citizen to realize his birthright 
of health and longevity. I look to see health 
centers, local district foci for the coordination 
of every form of health activity, scattered 
through our cities, as numerous as the school 
houses of today and as lavishly equipped; 
while the public health services of the city 
and state will constitute a corps of experts 
comparable in size and influence to the great 
educational organizations of the present day. 

In the development of the public health 
campaign of the future along such lines as 
these it is obvious that many different experts, 
of fundamentally distinct training, must con- 
tribute their special resources to the common 
task. Ignoring all minor specialties there 
must be at least the following seven types of 
highly qualified persons in this field: 

The physician The epidemiologist 

The nurse The engineer 

The bacteriologist The statistician 

The social worker 

In addition there must be inspectors to 
supervise sanitary conditions, housing condi- 
tions, food stores and the like, for whom no 
special training is provided anywhere in this 
country, but who should be offered brief prac- 
tical courses to fit them for the relatively 
modest duties which their task entails. 
Finally there is the administrator who organ- 
izes and develops the work of all the rest. 

The physician in the public health field 
practises medicine but with a difference, in 
that the goal before his eyes is prevention as 
well as cure, and that he has always in view 
not merely the individual but the community 
as well. In the infant welfare station and 
the school clinic and the tuberculosis dispen- 
sary he visualizes not merely the individual 
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case but its family environment and its phys- 
ical background. He is constantly striving to 
find the incipient causes of disease and to 
deal with those causes before they reach their 
deadly fruition. He must be much more than 
a physician in order to fulfil this task; for he 
must have a knowledge of bacteriology and 
sanitation, of health administration and sta- 
tistics, above all of social relationships and 
social machinery which the curriculum of 
even the best medical schools can not attempt 
to supply. 

So the public health nurse must be a 
trained nurse skilled in the relief of suffering 
and the bedside care of the sick, but she must 
be much more. Her work is primarily that of 
the health teacher, the messenger who carries 
into the home and interprets to the individual 
mother the gospel of good health. She must 
work largely alone, not under the immediate 
direction of a physician. She must know her 
bacteriology and her physiology, her sanita- 
tion and hygiene, well enough to teach their 
principles to others; and she too must deal 
with the individual, not merely as an in- 
dividual, but as an element in a complex social 
group. 

The bacteriologist in the laboratory and the 
epidemiologist in the field are two more of the 
specialists needed, whose work is concerned 
primarily with the war against the com- 
munity infections. The former offers aids in 
early diagnosis and prepares sera and vaccines 
for the prophylactic and therapeutic treat- 
ment of these diseases; the latter by his 
detective work makes it possible to trace out 
the subtle pathways of infection by which 
they spread from one person to another 
through the complex web of community life. 

The public health or sanitary engineer is 
again an engineer plus. He must have 
mastered the underlying sciences of physics 
and chemistry, of structures and hydraulics, 
and he must also be familiar with the tech- 
nical applications of his art to the particular 
problems of sewage disposal and water supply, 
ventilation, illumination and the like. 

The statistician correlates and analyzes the 
records of births, deaths and illnesses, keep- 
ing an expert finger as it were on the pulse of 
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the nation’s health. His work is the book- 
keeping of public health, indicating the lines 
of profitable expansion and furnishing us with 
the credit balance of lives saved to the com- 
munity as a result of various public health 
endeavors. 

In the case of each of these experts, and in 
the case of the social worker who is operating 
in the field of public health, there is required 
sound elementary education in some funda- 
mental branch of science with the addition of 
specific training in its applications to the 
field of public health. For the nurse who 
desires to become a public health nurse there 
are offered four-month and _ eight-month 
courses of special training in public health 
nursing. The physician who desires to be- 
come a public health physician, the engineer 
who desires to become a sanitarian, the bac- 
teriologist who desires to become a public 
health bacteriologist, the social worker who 
desires to apply a fundamental knowledge of 
the principles of social readjustment within 
the field of public health, must similarly 
undergo a special training, if their services 
are to be made promptly and fully available. 
It is for this purpose that our leading univer- 
sities and technical schools offer the Certifi- 
cate in Public Health, which like the Master’s — 
degree is the equivalent of a year’s graduate 
study. The C.P.H. course gives to the med- 
ical graduate the special training needed to 
equip him for the application of medicine in 
the field of public health, and in the same way 
enables men and women who have had college 
training in the fundamentals of bacteriology, 
engineering, sociology or statistics to fit into 
their special places in the general scheme of 
health protection. 

To turn from these special phases of the 
public health campaign to the organization of 
the movement as a whole, it seems probable 
that the ideal public health administrator of 
the future will be the man or woman who has 
been first medically trained and has then 
specialized in a school of public health. If 
I am right in my belief that the public health 
movement of the future will go far in the 
direction of including medical and nursing 
service within its ample bounds, it is clear 
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that a man who has both a medical and a 
public health training will possess peculiar ad- 
vantages as an administrator. It is for this 
reason that the principal eastern universities 
offer the highest degree in this field, the 
Doctor of Public Health, only to medical 
graduates and require that it be earned by 
a rigorous course of two years of academic 
study. 

It will be long, however, before the supply 
of doctors of public health is nearly adequate 
to the demand, and for some time to come ad- 
ministrative positions, as well as laboratory 
and statistical positions, and those concerned 
with social reorganization, will be open to the 
college man or woman of marked ability who 
devotes a single graduate year to study for 
the Certificate in Public Health. 

It can be said with very literal truth of the 
field of public health to-day that the harvest is 
ready and that the laborers are few. On all 
hands there comes to us the call for bacteriol- 
ogists and statisticians, for industrial physi- 
cians and school physicians, for public health 
nurses, and for health officers. The American 
Red Cross is inaugurating a nation-wide cam- 
paign for the development of health centers 
throughout the country. Each one of the thou- 
sands of health centers to be started under this 
plan will call for an expert personnel which 
does not exist at present. The state of Ohio 
has just conducted a civil service examination 
for a list of candidates for 110 positions as 
full-time health officers within that state, at 
salaries ranging from $2,000 to $6,000 a year, 
with permanent appointment under the civil 
service law; and it was necessary for the state 
to organize a special course of instruction in 
order to have anything like the number of 
fairly qualified candidates for the responsible 
positions within its gift. 

The science and the art of public health 
have progressed to a point where they can 
render to the public a service to be measured 
in the saving of hundreds of thousands of lives 
in this country every year. Public authorities 
and private agencies from one end of the land 
to another are realizing these possibilities of 
service and are ready to provide the necessary 
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funds and to give the necessary powers to 
properly qualified experts. The lack in the 
whole scheme of things at the present moment 
is the lack of personnel. As a prominent offi- 
cial of the Rockefeller Foundation said to me 
the other night, “ The way they are appropri- 
ating money for public health in the southern 
states frightens me, because we haven’t the men 
to send to them to help them spend it wisely.” 
We stand, I believe, at the beginning of a new 
phase of human history, a phase in which the 
physical and mental health and efficiency of 
the human being will be transformed by sci- 
ence as the physical background of civiliza- 
tion has been transformed in the past half cen- 
tury. In the name of the need that confronts 
us for the personnel to carry on this work I 
believe we have the right to say boldly to the 
college men and women of America that we 
need them in this great business. We can 
promise to the college graduate, whether his 
leanings be toward work in the laboratory, 
toward sanitation in the field, toward the tasks 
of social propaganda and social reconstruction 
—we can promise to the medical student, and 
we can promise to the graduate nurse—that 
each and all of them will find in the public 
health movement of the future careers which 
will compare favorably in security and in ma- 
terial rewards with the average return which 
is won by the college and medical graduate in 
other fields. Above all we can promise the op- 
portunity of a kind of service which brings a 
satisfaction deeper than any material reward. 

There are great unsolved problems waiting 
for the Pasteurs of the future. Influenza, 
pneumonia, cancer and the rest of the uncon- 
quered plagues will some day yield to the pa- 
tient assault of science, and it may well fall to 
the lot of young men who are entering our 
laboratories to-day to write the obituary of 
these diseases as Walter Reed did that of yel- 
low fever in 1900. Two of Reed’s letters to his 
wife after he and his associates had made the 
great discovery that ensured the conquest of 
yellow fever in the ensuing year, are so full 
of the solemn dignity of such a victory that I 
will quote them. 
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Six months ago, when we landed on this island, 
absolutely nothing was known concerning the prop- 
agation and spread of yellow fever—it was all an 
unfathomable mystery—but to-day the curtain has 
been drawn. 


And later on New Year’s Eve, he wrote: 


Only ten minutes of the old century remain. 
Here have I been sitting, reading that most won- 
derful book, ‘‘La Roche on Yellow Fever,’’ 
written in 1853. Forty-seven years later it has 
been permitted to me and my assistants to lift the 
impenetrable veil that has surrounded the causa- 
tion of this most wonderful, dreadful pest of hu- 
manity and to put it on a rational and scientific 
basis. I thank God that this has been accom- 
plished during the latter days of the old century. 
May its cure be brought out in the early days of 
the new. 


Yet we need not wait for any of the great 
discoveries of the future to make the public 
health campaign of the present day bear fruit. 
We want sanitary statesmen as much as in- 
vestigators. We need organizers and propa- 
gandists for the cause of health, capable of 
building wisely the great scheme of health 
protection of the future and of enlisting in its 
support the enthusiastic cooperation of the 
peoples of the earth To the administrator, as 
much as to the investigator comes the con- 
sciousness of a reward for his labors, fuller 
and more immediate than that which can be 
earned in many walks of life, for he can know 
that in a given city in a given year so many 
hundreds or thousands of men and women and 
children are alive and well who would have 
been in their graves except for him. What 
old Sir John Simon said of industrial diseases 
is true of every kind of preventable malady 
which afflicts mankind. 


The canker of .. . disease gnaws at the very root 
of our national strength. The sufferers are not few 
or insignificant. They are the bread winners for at 
least a third part of our population. ... That 
they have causes of disease indolently left to 
blight them amid their toil... is surely an in- 
tolerable wrong. And to be able to redress that 
wrong is perhaps among the greatest opportunities 
for good which human institutions can afford. 


C.-E. A. WinsLow 


YALE ScHOOL oF MEDICINE 


SCIENCE 


33 


THE ORGANIZATION OF RESEARCH? 


THis is an age of organization. Almost 
within the lifetime of some of us the in- 
dustries, with the exception of agriculture, 
have passed in large degree from the individ- 
ualistic to the corporate form. Combinations 
not merely of national but of international 
scope exercise a large measure of control 
over manufacturing and commercial activities, 
while associations of the greatest variety— 
commercial, charitable, reformatory, labor— 
have multiplied until their name is “ legion.” 
Almost every conceivable calling, from the 
midwife’s to the undertaker’s, is organized. 

Since science is a product of human 
activity its methods must necessarily be in- 
fluenced by the spirit of the time. In partic- 
ular, the successes of groups of scientific men 
in making important contributions to the solu- 
tion of the technical problems raised by the 
entry of the United States into the world war 
has led to an emphasis upon the advantages 
of organization and cooperation in research 
which was very much in evidence at the last 
meeting of this association. This was partic- 
ularly evident, perhaps among the biologists 
where it was, in the words of another, “the 
dominant note,” but the same note has been 
sounded by various prominent writers both 
before and since that meeting. It seems 
desirable, therefore, in view of this apparently 
strong trend of both public and scientific 
opinion, to inquire somewhat carefully into 
the extent to which it is justified and as to 
the probability that a more complete organi- 
zation of research will enable it to render 
more efficient public service. In attempting 
to do so I shall, of course, have reference 
particularly to agricultural research—im- 
plicitly if not explicitly. 

In the early history of science, research was 
necessarily upon an almost purely individual- 
istic basis. Men of genius here and there 
were laying the foundations of the present 


amazing superstructure not only without 


1 Address of the vice-president and chairman of 
Section M—Agriculture, American Association for 
the Advancement of Science, St. Louis, December, 
1919, 
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public support but subject sometimes to scorn 
and even persecution but more often to an 
indifference not reaching the level of con- 
tempt. By slow degrees, however, it began 
to dawn upon the public that the investiga- 
tions of these dreamers really had some sig- 
nificance for the practical conduct of life. 
Very gradually at first, but with an accele- 
rated velocity as time went on, the scientist 
came to be recognized as a useful member of 
society although even yet he seems too often 
regarded in the light of a sort of “ medicine 
man” who can be called upon to work 
magical incantations in times of need or peril 
or as a magician who, by some sort of leger- 
demain, can accomplish the seemingly im- 
possible. 

Along with this growing recognition of the 
economic and commercial value of its results, 
scientific research began in time to be re- 
garded more and more as a public function 
and to be more or less adequately supported, 
either by private endowment or notably by 
governmental action. The latter has been 
especially the case with agricultural research. 
I need not rehearse to this audience the 
familiar story, beginning with the foundation 
of the first public experiment station at 
Moeckern in 1852, the growth of the Eu- 
ropean experiment stations, the founding of 
the early American stations by state action, 
the enactment of the Hatch and Adams Acts, 
the increasing appropriations by the states 
and the enormous growth of the United States 
Department of Agriculture. For agricultural 
research it has been a period of expansion and 
organization upon an unprecedented scale 
and it is scarcely to be wondered at that the 
real nature of the end aimed at was some- 
times lost sight of in the consideration of the 
means by which it was to be reached nor that 
the proper freedom of research should have 
been in some degree menaced, on the one 
hand by bureaucratic administration and on 
the other by the pressure for immediately use- 
ful results. 

It is unnecessary to remind you that this 
tendency gave rise to a wholesome reaction. 
For several years it appeared necessary to 
stress the fundamental significance of the in- 
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itiative and independence of the individual 
investigator but by the time the United States 
entered the war it may be said that this view 
had received fairly general recognition and 
there was perhaps a tendency to excessive 
individualism and a certain lack of coordina- 
tion and cooperation in agricultural research. 

With our entry into the war began a new era 
in scientific activity as well as in world poli- 
tics. Urgent war needs led to a concentration 
of scientific effort upon special problems of the 
most varied character and to a degree of co- 
operation and coordination until then un- 
known. The results were almost spectacular 
and as a natural consequence there has come 
a revival of interest in cooperative work and 
the demand for better organization of re 
search which has already been referred to. 
Probably the most conspicuous as well as the 
most familiar example of this is found in the 
statement made by The Hon. Elihu Root be- 
fore the Advisory Committee on Industrial 
Research of the National Research Council.? 
He says: 


Scientific men are only recently realizing that the 
principles which apply to success on a large scale 
in transportation and manufacture and general 
staff work apply to them; that the difference be- 
tween a mob and an army does not depend upon 
occupation or purpose but upon human nature; 
that the effective power of a great number of sci- 
entific men may be increased by organization just 
as the effective power of a great number of labor- 
ers may be increased by military discipline. 


All other (than very great) minds need to be 
guided away from the useless and towards the use- 
ful. That can be done only by the application of 
scientific method to science itself through the 
purely scientific process of organizing effort. 

It remains to be seen whether peoples thoroughly 
imbued with the ideas and aceustomed to the tra- 
ditions of separate private initiative are capable of 
organizing scientific research for practical ends as 
effectively as an autocratic government giving di- 
rection to a docile and submissive people. 


Similarly Whetzel? writes: 


2 ScreNCcE, November 29, 1919. 
8 ScIENCE, July 18, 1919. 
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The fact remains that while the rest of man- 
kind has gone far along the way which we (the 
scientific men) have discovered and pointed out we 
still remain largely isolated and intrenched in the 
feudal towers of our individualism. Here behind 
moat and wall we shape and fashion those intel- 
lectual darts with which at our annual tourneys we 
hope to pierce the haughty pride of some brother 
baron. Yet common sense, the common good, the 
very progress of our profession demands that we 
abandon this ancient outworn attitude. 


And Coulter* says: 


Our isolated, more or less competitive investiga- 
tions have resulted in a certain amount of progress; 
but it has been very slow compared with what co- 
operation would have secured. 


Nor do the advocates of organization lack 
apparently convincing examples of success in 
scientific cooperation. Not to speak of the 
striking wartime achievements in the applica- 
tions of chemistry, physics and engineering, 
one may name such typical illustrations in 
the field of agriculture as those cited by 
Shear,® namely, the cooperative work of sev- 
eral bureaus of the Department of Agricul- 
ture upon the chestnut blight problem and 
upon the spoilage of fruits and vegetables in 
transit and especially the work of the War 
Board of the American Society of Phyto- 
pathologists, while in a related field the work 
of the Interallied Scientific Food Commission, 
although cut short by the German collapse, 
may also be cited. Shear speaks of this trend 
cooperation as a “ tide in the affairs of men.” 

But not withstanding all these emphatic 
dicta, may it not be well to call a moment’s 
halt to consider whither this tide is carrying 
us and whether it really “leads on to for- 
tune.” May there not be a certain danger of 
overlooking the significance of the individual ? 
We must beware of being stampeded by the 
brilliant successes of the war time into an 
undue exaltation of the virtues of cooperation 
and organization. Both are doubtless very 
valuable but many of their ardent advocates 
seem to overlook the fact that the recent highly 
successful essays in cooperation which they 
emphasize were chiefly directed to the solu- 


4 Screncg, April 18, 1919. 
5 Scientific Monthly, October, 1919, p. 342. 
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tion of immediate technical problems by the 
application of knowledge acquired largely by 
individual research. The striking results of 
war-time cooperation were very largely of the 
nature of inventions rather than of discover- 
ies. The achievements in sound-ranging, in 
ballistics, in submarine detection, in aviation, 
in gas warfare, in the control of plant dis- 
eases and the like were possible only as the 
fruition of long and patient researches into 
the fundamental laws of physics, chemistry, 
and biology conducted quietly by individuals 
or by little groups without public notice or 
applause. It is just as true to-day as it ever 
was that the permanent and significant ad- 
vances of science depend in the last analysis 
on the initiative and originality of individ- 
uals. Nothing can alter this fundamental 
fact. 

But on the other hand the fullest recogni- 
tion of the paramount importance of the in- 
dividual investigator should not blind us to 
the great significance of the experiences of 
the last few years. Let us first consider what 
they teach us as to the sort of problems best 
suited for cooperative effort. What is the 
field of cooperation as contrasted with in- 
dividualism ? 

As just noted, the problems of war-time co- 
operation were largely the problems of prac- 
tise and it is these practical problems which 
seem to offer the greatest opportunity for co- 
operation. Such problems, however, consti- 
tute one extreme of an intergrading series 
whose other extreme is the problems of so- 
called “pure” science. Using Coulter’s® 
terminology and speaking of the former as 
superficial and of the latter as fundamental 
problems, it may be said that in general as 
we pass from the superficial toward the funda- 
mental, cooperation becomes a less and less 
promising method for research. Usually the 
best thing that can be done for the man of 
scientific vision, who is capable of the most 
fundamental kind of research, is to supply 
him with the necessary equipment and facili- 
ties and then let him alone. Committees and 
cooperators are in danger of being hindrances 
rather than helps. Comparatively few of us 

6 Sorzence, April 18, 1919, p. 365. 
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can be ranked in that class, however. The 
majority of investigators must be content to 
be journeymen rather than master builders 
on the edifice of science and the rate of prog- 
ress of the structure depends very largely on 
the persistent, conscientious work of the ordi- 
nary investigator. The advance of science as 
a whole is, after all, a rather prosaic affair, 
including a vast amount of drudgery and 
requiring patient “plugging” rather than 
genius. 

Furthermore, the problems of more imme- 
diate importance to mankind are often the 
less fundamental ones or those near the 
middle of the series. It is for the more super- 
ficial or practical problems and for the ordi- 
nary investigator that organized cooperation 
seems most promising. It is investigators of 
this type, possessing varying degrees of initia- 
tive and inspiration, who can profit most 
largely by mutual association, particularly in 
connection with the more superficial prob- 
lems, while it is in this type of investigation 
that the initiative and inspiration of the in- 
dividual is at once most significant and most 
in danger of being suppressed. They, more 
than the genius, need the inspiration and 
stimulus to initiative which comes from close 
contact with their fellow workers. 

Another class of problems in which co- 
operation seems especially called for are those 
requiring the application of diverse branches 
of science. Such was notably true of many 
war problems and is perhaps particularly the 
case with the larger agricultural problems of 
a more or less practical nature—especially 
regional problems such as the development of 
farming in the semi-arid regions, the study 
of plant diseases or, in a different field, such 
questions as sewage disposal. 

In brief the teaching of our war experi- 
ences, as I see it, is that our rate of future 
scientific progress will depend, not exclusively 
upon cooperation on the one hand nor upon 
individualism or the other but upon a wise 
combination and adjustment of the two in 
varying proportion according to the nature of 
the problem attacked and the abilities of the 
investigators concerned. 

Granting the truth of this view, a second 
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fundamental question is, “ How can coopera- 
tive effort, where desirable, be most efficiently 
organized ? ” 

Substantially three things are to be effected. 
First, that effort shall be directed to really 
significant and fundamental problems. The 
issues of civilization are too vast for us to 
lapse into dilettanteism. Second, that the 
methods employed shall be sound, so that 
effort may not be frittered away in empirical 
experiments leading nowhere. Third, to 
secure that stimulus to zeal and persistence 
which comes from association in a common 
cause. 

How can these objects be realized? How 
can we gain the advantages of association 
and cooperation without sacrificing that init- 
iative of the individual upon which, in the 
last analysis, the efficiency of even practical 
research depends. I think we should all agree 
that this can not be effected by any such 
bureaucratic or even military organization as 
would seem to be contemplated by the words 
of some writers—notably by Mr. Root in the 
passages which I have quoted. Let me re- 
peat a single phrase: 

That the effective power of a great number of 
scientific men may be increased by organization just 
as the effective power of a great number of laborers 
may be increased by military discipline. 

Such expressions as these, like a certain 
notorious report on academic efficiency, if 
taken at their face value, betray an almost 
ludicrous misconception of the conditions of 
productive scientific activity and are partic- 
ularly surprising in a man of Mr. Root’s 
breadth of view, who in the same statement 
has shown so clear an appreciation of the 
value of abstract research. Organization of 
this sort may serve for a works laboratory 
doing routine control work or perhaps for the 
law offices of a great firm but we can not 
stimulate scientific investigation by stran- 
gling personal initiative. The question is 
how investigation can be coordinated without 
destroying the individuality of the investi- 
gator. This can not be done by laying down 
hard and fast plans involving any sort of 
factory system of division of labor. 
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And yet, as I have tried to make clear, 
reasonable cooperation and coordination in re- 
search offer possibilities for greatly increasing 
the rate of scientific progress. Individualism 
and cooperation must not be antagonists but 
yokefellows in the chariot of science. What 
then shall be the binding foree which shall 
fuse these two ideas? Precisely the same that 
held together the various groups of scientific 
men during the war, viz.; the tie of a common 
interest and a common purpose. I have com- 
pared the great body of investigators to jour- 
neymen but this does not mean that they 
are merely “hands.” They are self-directed 
workers and therefore any organization of 
them must be democratic. They are all 
partners in the enterprise and sharers in its 
profits. 'The men who worked together almost 
night and day to devise efficient gas masks 
or means of submarine detection or methods 
of sound ranging were not workmen under the 
orders of a superior, but free associations of 
scientists with training in common or related 
fields of research and under the inspiration of 
a common patriotism. Precisely this is what 
is needed to achieve the victories of peace. 
Effective cooperation can not be imposed from 
above by administrative authority but can 
only come by free democratic action of in- 
vestigators themselves. In saying this I am 
not charging administrators with either in- 
difference or incompetency. ‘The difficulty lies 
in the nature of things. There must be the 
will to cooperate. 

We may, I think, distinguish two distinct 
forms of cooperative organization which we 
may call for convenience institutional organi- 
zation and subject-matter organization. 

In the agricultural field, at least, much em- 
phasis has been laid in the past upon insti- 
tutional cooperation as between different ex- 
periment stations, between the stations and 
the U. S. Department of Agriculture, and to 
some extent at least between some of the 
bureaus of the latter department. Much 
anxiety has been expressed over the real or 
supposed duplication of work by the state 
stations and Section 3 of the Hatch Act seems 
to contemplate more or less coordination of 
experiments. It is within the memory of 
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some present, too, that the first conception of 
the Office of Experiment Stations was that of 
a central directing agency. While this idea 
was early abandoned, numerous voluntary 
efforts toward the coordination of projects 
have been attempted through committees of 
the Association of Colleges and Experiment 
Stations, one recent suggestion, that of a sort 
of Agricultural Research Council, constitu- 
ting more or less of a reversion to the early 
conception of the Office of Experiment 
Stations. 

On the whole, however, it may be doubted 
whether the results reached in this way have 
been commensurate with the conscientious 
and praiseworthy efforts put forth by the ex- 
periment stations and the Department of 
Agriculture. These institutions and to a 
large degree the individual bureaus largely go 
their own way, with the exception in the case 
of the stations of the restrictions involved in 
the approval of projects by the Office of Ex- 
periment Stations, and this condition seems 
likely to continue. 

Meantime the various forms of war work 
have afforded striking illustrations of the 
success of the second type of cooperative 
effort, viz., cooperation by subject-matter. 
The significant lesson of war-time organiza- 
tion is the efficiency with which-scientific men 
in the same field have got together, largely 
independent of institutional or administrative 
subdivisions. I believe that this same prin- 
ciple can be applied to the more fundamental 
research problems—-that scientific men may to 
advantage organize in this way, forming 
group or regional conferences which might 
be especially profitable for those living in 
somewhat isolated localities and not in such 
ready contact with their fellows as is the case 
with those situated on the Atlantic seaboard. 
Such free conferences, formulating the com- 
mon judgment of workers in identical or re- 
lated fields can scarcely fail to furnish both 
guidance and inspiration for the progress of 
research. In brief, I believe we can very 
effectively promote research by consultation 
and conference of those interested in partic- 
ular subjects or groups of subjects. We 
should thus have a loose organization at right 
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angles, so to speak, to the administrative 
organization, which would bring the collective 
judgment of experts to bear upon the choice 
of scientific problems and upon the adoption 
of adequate methods for their solution and 
which would not be in any sense antagonistic 
to the official organization. 

Much progress has already been made in 
this direction. For example The American 
Society of Animal Production has formulated 
a valuable set of standard methods for the 
conduct of feeding experiments, while the 
very effective work of the War Board of the 
American Society of Phytopathologists is 
familiar to us all and still another illustration 
is the Association of Southern Agricultural 
Workers. But the most significant and com- 
prehensive achievement in the organization of 
American research is one which has been 
prominently before the scientific public and 
with which we are all familiar, viz; the Na- 
tional Research Council. From the point of 
view advocated in this paper its organization 
is peculiarly significant because it was effected 
by the voluntary initiative of the investiga- 
tors themselves and because, therefore, it is 
thoroughly democratic in form and has been 
careful both in its initiation and development 
to conserve the individuality of the research 
men. The past successes of this wise combi- 
nation of organization and individualism 
demonstrate its essential soundness and con- 
stitute the best guarantee of its future 
achievements. 

Henry Prentiss ARMSBY 

THE PENNSYLVANIA STATE COLLEGE 





SCIENTIFIC EVENTS 
CONFERENCE OF BRITISH RESEARCH 
ASSOCIATIONS 

A CONFERENCE of research associations—the 
second of a series—organized by the British 
Department of Scientific and Industrial Re 
search, was held according to Nature on 
December 12 in the lecture-theater of the 
Institution of Civil Engineers. The Right 
Hon. A. J. Balfour, Lord President of the 
Council, appropriately presided, the Depart- 
ment of Scientific and Industrial Research 
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being a committee of the Privy Council. Mr. 
Balfour, who was warmly greeted on his first 
public appearance in his capacity of head of 
the department, delivered a short introductory 
address on the national need for scientific 
research, especially in its application to in- 
dustry. Three points emphasized by Mr. Bal- 
four were that, though man does not live by 
bread alone, the amelioration of the material 
lot of mankind can come only through prog- 
ress in scientific knowledge; that we must not 
imitate, but follow the example of the Ger- 
mans in realizing a helpful and close alliance 
between science and industry; and that in 
the prosecution of this aim the paramount 
interests of pure science must not be over- 
looked. Papers were afterwards read by 
Major H. J. W. Bliss, director of the British 
Research Association for the Woollen and 
Worsted Industries, on “ Research Associa- 
tions and Consulting Work and the Collection 
and Indexing of Information,” and by Dr. W. 
Lawrence Balls on “The Equipment of Re- 
search Laboratories.” There was a general 
discussion on the subject-matter of the two 
papers, from which it was clear that, although 
there is a large common measure of agree- 
ment among the different associations, there 
is also enough variety of circumstance and 
character to make it desirable for each asso- 
ciation to work out its own salvation in many 
problems of organization and method. It is 
the intention of the Department of Scientific 
and Industrial Research to continue period- 
ically these conferences of research associa- 
tions. As the department, in fostering the as- 
sociations, is engaged in a novel adventure in 
government enterprise, the research associa- 
tions have to set sail on uncharted seas, with- 
out maps or precedent experience to guide 
them, and these periodical conferences must 
be of great help to them in mapping out their 
courses and taking their soundings. 


THE MEDICAL STRIKE IN SPAIN 
THe Journal of the American Medical Asso- 
ciation states that the town of Jerez de la 
Frontera, which has a world reputation on ac- 
count of its famous wines, has just witnessed 
the first general strike of physicians. This 
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strike originated because the municipal au- 
thorities, disregarding all statutory provisions 
and trusting to political influence, failed to 
keep their pledges, and the salaries due the 
employees finally amounted to 1,000,000 pese- 
tas (about $200,000). When the physicians be- 
came tired of seeing that, in this period of 
better compensation for labor, they were the 
only ones who could bring home the wages 
they had earned, they unanimously decided to 
go out on strike. The mayor and the members 
of the town council were very indignant at 
this action, their arguments running somewhat 
as follows: “It is very strange that the physi- 
cians should be so rebellious, and especially 
now, when the town council has just spent sev- 
eral thousand dollars for celebrations and bull 
fights, thus showing our desire to please the 
people and attract foreigners. The physicians 
do not bear in mind the fact that we can not 
pay their salaries, since to do so would be to 
show partiality in their favor; in a place where 
ne one is paid, it is an imposition to ask for 
money. If we have spent so much for festivals 
it has been only because the bull fighters and 
actors would not have come otherwise; but 
every one understands that if we could have got 
out of paying them, we would not have paid 
them either.” These reasons did not influence 
the physicians, who suspended all official rela- 
tions with the municipal authorities, and who, 
while continuing their care of the poor, refused 
to submit any reports, would not sign any offi- 
cial certificates, or attend the municipal dis- 
pensaries, and let public opinion and the gov- 
ernment decide the matter. At first the local 
authorities threatened the physicians, at whose 
head was Dr. Aranda, one of the most promi- 
nent surgeons of Andalusia. The physicians 
proved adamant against all kinds of pressure 
that was brought to bear on them for over a 
month. At last the government decided to en- 
force the law; it dismissed the municipal coun- 
cil and appointed new counselors so as to help 
solve the situation. The result has been that 


the physicians will immediately receive one 
half of the amount due them, and the balance 
very shortly. This is the first medical strike 
that ever took place in Spain. It has received 
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support not only in the country in general, but 
also at the hands of the government. 


RESOLUTIONS OF THE ANTHROPOLOGICAL 
SOCIETY OF WASHINGTON 

THE attention of the Anthropological So- 
ciety of Washington having been called to an 
open letter published in The Nation of De- 
cember 20 by Dr. Franz Boas under the title 
“Scientists as Spies,” and after said article 
was read and duly considered, the following 
resolution was adopted and ordered to be sub- 
mitted to the American Anthropological As- 
sociation at its meeting in Boston; to Section 
H of the American Association for the Ad- 
vancement of Science meeting in St. Louis; 
and to the Archeological Institute of America 
at its meeting in Pittsburgh, with a request 
that suitable action be taken by these associa- 
tions. Also, that a copy of this resolution be 
sent to The Nation and Science, with a re- 
quest for its publication. 


Resolved: That the article in question unjustly 
criticizes the President of the United States and 
attacks the fundamental principles of American 
democracy ; 

That the reflections contained in the article fall 
on all American anthropologists who have been 
anywhere outside the limits of the United States 
during the last five years; | 

That the information thus given is liable to have 
future serious effects on the work of all anthropol- 
ogists outside the boundaries of the United States; 
and 

That the accusation, given such prominent pub- 
licity and issuing from such a source, will doubtless 
receive wide attention and is liable to prejudice 
foreign governments against all scientific men com- 
ing from this country to their respective territories, 
particularly if under government auspices; there- 
fore 

Be it resolved, that in the opinion of the council 
of the Anthropological Society of Washington, the 
publication of the article in question was unwar- 
ranted and will prove decidedly injurious to the 
interests of American scientists in general; that 
the author has shown himself inconsiderate to the 
best interests of his American colleagues who may 
be obliged to carry on research in foreign coun- 
tries; and that his action, therefore, deserves our 
emphatic disapproval. 
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BIOLOGICAL SURVEYS OF STATES BY THE 
UNITED STATES DEPARTMENT OF AGRI- 
CULTURE DURING 1919 

Work in biological investigations of birds 
and mammals by the Bureau of Biological 
Survey, U. S. Department of Agriculture, and 
cooperating institutions, while somewhat in- 
terrupted by the war, is rapidly getting back 
to normal. The work falls into three prin- 
cipal divisions, namely, investigations of 
habits, distribution, migration, and systematic 
studies of birds, investigation of the habits 
and relationships of mammals, and natural 
history surveys of the states. This note deals 
with work under the latter head only. 

In Wisconsin the State Geological and Nat- 
ural History Survey is cooperating with the 
United States Department of Agriculture in 
the work, which is in charge of Dr. Hartley 
H. T. Jackson for the Department of Agri- 
culture, and Professor George Wagner of the 
University of Wisconsin for the State of Wis- 
consin. Work was begun May 15 and con- 
tinued until September 20. The principal 
field of cooperation was the northwestern part 
of the state, special attention being devoted 
to the Apostle Islands in Lake Superior. Mr. 
Harry H. Sheldon for the Biological Survey, 
and Mr. Arthur J. Poole for the Wisconsin 
Survey assisted throughout the season. 

In Montana, Mr. Marcus A. Hanna, as- 
sisted by Mr. Harry Malleis, worked the valley 
of the Missouri and the bordering plains and 
mountains from the mouth of Milk River 
westward, under the general direction of Mr. 
Edward A. Preble. The Little Rockies, Moc- 
casin Mountains, Big and Little Belt Moun- 
tains and Castle Mountains were visited dur- 
ing the latter part of the summer. Victor 
N. Householder was a member of the party 
during the early part of the season. 

The biological survey of Florida was con- 
tinued by Mr. Arthur H. Howell. Field 


studies were carried on during March and 
April over a large part of Lee County and in 
the region around Lake Okeechobee. The 
collections in the Florida State Museum were 
examined and the specimens carefully identi- 
fied. A collection of bird records 
Florida, 


from 
both published and unpublished, 
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shows approximately 3890 species and sub- 
species recorded from the state. 

Cooperating at different times with the Bio- 
logical Survey in field work in the state of 
Washington were the following: Professor 
William T. Shaw, State College of Washing- 
ton, Pullman; Professor H. S. Brode, Whit- 
man College, Walla Walla; Professor J. W. 
Hungate, State Normal School, Cheny; Pro- 
fessor J. B. Flett, National Park Service, 
Longmire; Mr. William L. Finley and Mrs. 
Finley, Portland, Oregon; and Stanton War- 
burton, Jr., of Tacoma. The Biological Sur- 
vey was represented for a part of the time 
by Mr. Stanley G. Jewett, Pendleton, Oregon; 
and throughout the season by Mr. George G. 
Cantwell, Puyallup, Washington, and Dr. 
Walter P. Taylor, of the Biological Survey, 
the last named in charge of the work. In- 
vestigations were made in the Blue Moun- 
tains area of extreme southeastern Washing- 
ton, in which occurs an unusual mixture of 
Rocky Mountain and Cascade Mountain 
types; and in Mount Rainier National Park, 
in connection with which the circuit of 
Mount Rainier was made for the first time, 
so far as known, by any vertebrate zoological 
expedition. 

In North Dakota Mr. Vernon Bailey worked 
through September and October to get data 
on the hibernation of mammals and on the 
stores of food laid up for winter by non- 
hibernating species. He has returned with 
many valuable notes to be added to his report 
on the mammals of the state, and with an 
interesting collection of live rodents for study 
of habits in captivity. 





SCIENTIFIC NOTES AND NEWS 


Sm WILuiaM Oster, regius professor of medi- 
cine at Oxford University, died on December 
29, aged seventy years. 

Dr. L. O. Howarp, chief of the Bureau of 
Entomology of the United States Department 
of Agriculture and for twenty-two years per- 
manent secretary of the American Association 
for the Advancement of Science, was elected 
president of the association at the St. Louis 
meeting. Dr. Edward L. Nichols, who last 
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June retired from the chair of physics at Cor- 
nell University, was elected general secretary 
of the association. The other officers elected 
and a report of the meeting are given elsewhere 
in this issue. 


Dr. SHEPHERD Ivory FRANz was elected presi- 
dent of the American Psychological Associa- 
tion at the meeting held in Cambridge last 
week. 


Proressor RatpH B. Perry, of Harvard 
University, was elected president of the Ameri- 
can Philosophical Association at the meeting in 
Ithaca last week. Professor Alfred H. Jones, 
of Brown University, was elected secretary. 


At the Boston meeting of the Paleontological 
Society, officers were elected as follows: Prest- 
dent, F. B. Loomis, Amherst; Vice-presidents, 
C. C. Case, Ann Arbor; Ralph Arnold, Los 
Angeles; E. M. Kindle, Ottawa; Secretary, R. 
S. Bassler, Washington, D. C.; Treasurer, 
Richard S. Lull, New Haven; Editor, W. D. 
Matthew, New York. 


At the Society of American Bacteriologists, 
also meeting in Boston, the following officers 
were elected: Dr. Charles Krumweide, of the 
research laboratory of the New York Health 
Department, president; Dr. F. C. Harrison, 
president of the MacDonald College in Mon- 
treal, vice-president; Dr. A. Parker Hitchens, 
of Indianapolis, was reelected secretary-treas- 
urer, and Dr. J. W. M. Bunker was chosen 
assistant secretary, a new position in the or- 
ganization. New members of the council are 
Dr. F. P. Gay, professor of pathology and bac- 
teriology at the University of California, and 
Dr. C. G Bull, professor of immunology at the 
Johns Hopkins School of Hygiene in Balti- 
more. A committee on national research was 
created, consisting of all the past presidents, 
with Dr. Bunker as executive secretary, and 
Dr. S. C. Prescott, of Boston, as chairman. 


THE William H. Nichols medal of the Ameri- 
can Chemical Society will be conferred on Dr. 
Irving Langmuir for his work on “ the arrange- 
ment of electrons in atoms and molecules,” at 
the March meeting of the New York Section of 
the society. 
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Tue Perkin medal for 1919 has been awarded 
by the American Section of the Society of 
Chemical Industry to Dr. Chas. F. Chandler, 
for his work on the standardization of kero- 
sene. The committee in making the award 
called especial attention also to the work Pro- 
fessor Chandler, as head of the chemistry de- 
partment of the school of mines at Columbia 
University, has done in training men for the 
chemical industry. The medal will be pre- 
sented to Dr. Chandler, “dean of American 
chemists,” at the regular meeting of the So- 
ciety of Chemical Industry, American Section, 
at the Chemists’ Club, New York City, on Jan- 
uary 16. 


Dr. Louis A. Baver will repeat his illus- 
trated lecture on “ The Solar Eclipse of May 
29, 1919, and the Einstein Effect” at the 
Johns Hopkins University, Monday after- 
noon, January 12; at Yale University, under 
the auspices of the Society of Sigma Xi on 
the evening of January 13; and at Brown 
University on the evening of January 16. At 
the stated meeting of the American Academy 
of Arts and Sciences at Boston on January 
14, he will give an illustrated address on “ Ob- 
servations of the Solar Eclipse at Cape 
Palmas, Liberia, and other Stations.” 


At the meeting of the Philosophical So- 
ciety of Washington on January 38 the follow- 
ing papers were read: Enoch Karrer: I. 
“Diffusion of light in a searchlight beam.” 
II. “ The contrast sensibility of the eye at low 
illumination.” F. E. Wright: “ The contrast 
sensibility of the eye as a factor in the re- 
solving power of the microscope.” L. A. 
Bauer: “Further results of observations of 
the solar eclipse of May 29. 1919. 


Sm Ottver Lopce delivered the Trueman- 
Wood lecture on “Some Possible Sources of 
Energy,” at the Royal Society of Arts on 
December 10. 


WE learn from Nature that on December 
10, a memorial tablet with a medallion por- 
trait and a suitable inscription was unveiled 
in memory of Sir Ramsay in the presence of 
Lady Ramsay and a large number of friends 
and members of the University of Glasgow. 
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The address of presentation was delivered by 
Professor G. G. Henderson, of the Regius 
chair of chemistry, and the custody of the 
memorial was accepted on behalf of the Uni- 
versity Court by the vice-chancellor. The 
medallion is the work of Mr. Paulin, and is an 
excellent likeness; the design of the memorial 
is due to Sir John J. Burnet. The mural 
tablet is placed at the head of the great stair- 
case leading to the Bute Hall and the Hun- 
terian Museum. It is set in an arched recess 
lined with grey marble, and bears reliefs illus- 
trating Sir William Ramsay’s numerous dec- 
orations and honors. 


Tue trustees of the American Medical As- 
sociation have made an appropriation of 
money to further meritorious research in sub- 
jects relating to scientific medicine and of 
practical interest to the medical profession, 
which otherwise could not be carried on to 
completion. Applications for grants should 
be sent to the Committee on Scientific Re- 
search, American Medical Association, 535 
North Dearborn Street Chicago, before Feb- 
ruary 1, 1920, when action will be taken on 
the applications at hand. 


WE learn from the Journal of the American 
Medical Association that on the initiative of 
Professors Forssner, Forssell, Holmgren and 
Dr. Key, of Stockholm, and Professors Quensel 
and Petrén, of Upsala, and Lund, a meeting 
was held recently to organize the Svenska 
Siallskapet for medicinsk forskning to promote 
scientific research in Sweden. Already 169 
members are enrolled and the officers elected. 
They include a number of prominent laymen, 
directors of banks, consuls and others besides 
leading professors in the medical sciences. 
Professor Quensel in the opening address em- 
phasized that the rapidly changing world has 
brought the necessity for new orientations and 
the blocking out of new routes, and he cited the 
saying, “If the human race can be perfected, 
it is in the medical sciences that the means 
for this must be sought.” The aim of the new 
society is to provide funds for medical research, 
and the treasury starts with a donation of 
5,000 crowns from a legacy. 
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THE next annual congress of the Royal In- 
stitute of Public Health, which suspended 
these meetings during the war, is to be held at 
Brussels from May 20 to 24, inclusive, by invi- 
tation of the Burgomaster, M. Adolphe Max. 
Delegates will be invited from all the universi- 
ties, municipalities and other public bodies in 
due course. Meanwhile, all wishing to take 
part should communicate with the Hon. Sec- 
retaries, the Royal Institute of Public Health, 
37 Russell-square, London, W.C. 1. 


THE magnetic-survey vessel Carnegie left 
Washington on October 9, on a two year 
cruise of 64,000 nautical miles. She arrived 
at her first port of call, Daker, Senegal, West 
Coast of Africa, on November 23, but owing 
to bubonic plague sailed a few days later and 
is now en-route to Buenos Aires, Argentina, 
arriving there about the end of January. Mr. 
J. A. Fleming, Chief of the Magnetic Survey 
Division of the Department of Terrestrial 
Magnetism, has been designated to represent 
the director of the department in the in- 
spection of the work and vessel at Buenos 
Aires, and he accordingly sailed from New 
York on December 31. The scientific person- 
nel of the present cruise consists of the follow- 
ing: J. P. Ault, in command; H. F. Johnston, 
magnetician, second in command; Russell 
Pemberton, surgeon and observer; A. Thomas, 
H. R. Grummann and R. R. Mills, observers. 


Accorpine to the Journal of the American 
Medical Association during a recess in ses- 
sions of the International Conference of 
Women Physicians in New York, thirty-five 
distinguished women physicians from foreign 
countries visited the Johns Hopkins Hospital 
recently and studied facilities at the institu- 
tion. The general program for the day was 
arranged by Dr. Florence R. Sabin, Balti- 
more, who received the delegates. The first 
inspection was of the gynecologic department, 
where Drs. Howard A. Kelley, Guy Hunner 
and Thomas S. Cullen acted as pilots. At 
the Harriet Lane Home, an exhibition of 
children’s diseases was prepared. Dr. John J. 
Abel, gave a short address on the general sub- 
ject of physiology, followed by a talk on 
dietetics by E.V. McCollum. Dr. George L. 
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Streeter gave a talk on embryology. Lunch- 
eon was served at 1 o’clock, after which Dr. 
Adolf Meyer, head of the Henry Phipps Psy- 
chiatric Clinic, lectured on the work of his 
department. ‘The remainder of the afternoon 
was devoted to a study of the obstetric de- 
partments. 


Proressor GrorceE C. Wuirppie, of Harvard 
University, as has been noted in Science, has 
been appointed director of the division of 
sanitation in the Bureau of Hygiene and 
Public Health of the League of Red Cross 
Societies. He has been granted leave of 
absence from Harvard University for the 
second half year and will go to Geneva in 
February, returning to Cambridge in Sep- 
tember, 1920. The organization referred to 
will be virtually the Health Department of 
the League of Nations, and it will offer ex- 
ceptional opportunities for sanitary engineers. 
Heretofore the Red Cross has chiefly engaged 
in relief work. It is now to add to this work 
that of preventing disease by improving sani- 
tary conditions. Professor Whipple is a 
member of the engineering firm of Hazen, 
Whipple & Fuller, New York City. Another 
member of this firm, Colonel Francis F. Long- 
ley, has been appointed associate director of 
the division and will go to Geneva about the 
first of December in order to be ready to 
undertake emergency work in the Balkans 
should typhus fever break out there. 


THE fall meeting of the Bureau of Personnel 
Research, which was recently held at the Car- 
negie Institute of Technology, was attended by 
representatives of the following cooperative 
concerns: the American Multigraph Sales Com- 
pany, the American Rolling Mill Company, the 
Burroughs Adding Machine Company, the 
Carnegie Steel Company, the Commonwealth 
Edison Company, Crutchfield and Woolfolk, 
Equitable Life Insurance Company, B. F. 
Goodrich Company, John Hancock Mutual 
Life Insurance Company, H. J. Heinz Com- 
pany, Kaufmann Department Stores, Miller 
Saw-Trimmer Company, Packard Motor Car 
Company, Philadelphia Company, Phenix Mu- 
tual Life Insurance Company E. W. Woods 
Company, and The Westinghouse Electric and 
Manufacturing Company. Dr. Bingham, the 
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head of the division of applied psychology of 
the Carnegie Institute of Technology, was one 
of the speakers at the meeting. 


A BILL recently has been passed by the 
Canadian House of Commons creating a fed- 
eral department of health and providing for a 
minister of health and advisory committee. 
The authority of the department will extend 
to all matters affecting health within the 
jurisdiction of the Dominion of Canada. 


At the recent Bournemouth meeting of the 
British Association for the Advancement of 
Science a meeting was held with the object of 
eliciting opinions as to whether the recently 
formed Scientific Research Association should 
be continued or wound up. Professor A. Gray 
presided over a small attendance. It was ex- 
plained by Mr. A. C. Tansley, the acting sec- 
retary, that the functions of the new associa- 
tion were the establishment of adequate means 
of communication and coordination in science, 
the organization of the endowment for re- 
search, and publicity and propaganda. Cir- 
culars sent out last spring to 2,000 scientific 
people had elicited only 230 replies. There 
appeared to be a certain amount of hostility to 
the association on the part of leading scientific 
men, and there was apathy on the part of the 
general mass of scientific workers. No de- 
cision was arrived at, but Professor Gray said 
that they must press upon already existing 
bodies the desirability of conserving to the 
very utmost the interests of pure science. 





UNIVERSITY AND EDUCATIONAL 
NEWS 


A scHoo. of public hygiene has been estab- 
lished as a separate department of the Univer- 
sity of Pennsylvania. This department, which 
has been under the supervision of the medical 
school, and which was the first school of public 
hygiene in America, will continue under the 
direction of Dr. Alexander C. Abbott as di- 
rector. 


A new $150,000 chemistry building has been 
completed at the State College of the Univer- 
sity of Montana, Bozeman. Appropriate dedi- 
catory exercises will be held on January 14. 
Professor W. F. Coover, head of the chemistry 
department of the Iowa State College, will de- 
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liver the principal address. The occasion of 
the dedication marks the completion of twenty- 
five years of service in the institution by Pro- 
fessor W. M. Cobleigh, head of the department 
of chemistry. 

Dr. Harotp Hissert has been appointed as- 
sistant professor of chemistry in the research 
department of organic chemistry, Yale Uni- 
versity, New Haven, Conn. 

Dr. Louis E. Wise has severed his connection 
with E. I. du Pont de Nemours and Company, 
where he held a research position at their 
Jackson Laboratory, Wilmington, Del., and has 
accepted the position of professor of forest 
chemistry at the New York State College of 
Forestry, Syracuse University, Syracuse, N. Y. 

Dr. Hartan H. York, head of the botanical 
department at Brown University, has resigned 
to take charge of similar work at the University 
of West Virginia, Morgantown, West Virginia. 

Mr. G. H. Harpy, fellow and mathematical 
lecturer of Trinity College, Cambridge, has 
been appointed to the Savilian professorship of 
geometry at Oxford University. 

Dr. JoHN CRUICKSHANK, pathologist to the 
Crichton Royal Institution, Dumfries, has been 
appointed Georgina M’Robert lecturer in 
pathology in the University of Aberdeen. 

Proressor C. H. Descu has been appointed 
professor of metallurgy at the University of 
Sheffield, in succession to Professor J. O. Ar- 
nold. Since September, 1918, Professor Desch 
has been professor of metallurgy in the Royal 
Technical College, Glasgow. 





DISCUSSION AND CORRESPONDENCE 
A SPLENDID SERVICE 


Apart from the eminent contribution 
rendered to science and the Pan-American 
spirit by Dr. Branner in the publication of 
his fine geological map and monograph,’ it is 
a particularly distinguished and generous 
service to common American interests made 
by the Geological Society of America at the 


1 ‘Outlines of the Geology of Brazil; to accom- 
pany the Geologic Map of Brazil,’’ by John Cas- 
par Branner, Bulletin Geological Society of Amer- 
ioa, Vol. 30, No. 2, June, 1919. 
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expense of its own treasury. For the first 
time the Geological Society has ventured so 
far afield and freely invested its resources in 
what might seem at passing glance purely the 
scientific welfare of an alien country; but it 
is not to be denied that the claim of fratern- 
ity had no little to do with the attitude of the 
Geological Society toward this enterprise. 
The bond of geological brotherhood between 
the United States and Brazil has been a long 
and strong one. Out of the little village of 
Aurora on Cayuga Lake, New York, came the 
first impulse toward the establishment of this 
tie, when the generosity of the late E. B. 
Morgan enabled a Cornell professor and some 
of his students in 1871 to begin the systematic 
study of the rock geology of the Amazonas 
valley. 

Thus started the Brazilian careers of Pro- 
fessor Charles Fred Hartt and his young 
associates, Orville A. Derby, Herbert H. 
Smith and John C. Branner who joined the 
work in 1874, and their labors are now a 
historical part of the development of geology 
on the South American continent. So per- 
haps it is eminently appropriate that an 
American Geological Society should now come 
to the help of one of these pioneers in Brazil- 
ian geology and enable him to summarize and 
commemorate the results of his own and his 
associates’ life-long work in that country. 
Dr. Derby became a Brazilian subject; Dr. 
Smith, after a life of rich experience as a 
scientific collector, recently met a tragic end. 
Upon Dr. Branner has fallen the mantle, for 
during his active years he has been a frequent 
visitor to Brazil and an unremitting student 
of her geology. To him thus comes the 
privilege of preparing the first geological map 
of the whole area of that vast country so far 
as exploration has gone, and of setting forth 
the conclusions drawn by himself and by 
many colleagues and collaborators in this 
great field. 

This note is not intended to be a review or 
critique of Dr. Branner’s map. It is a most 
illuminating production, of necessity drawn 
on broad lines and with a few simple explana- 
tory devices, thus intimating at a glance how 
much remains for future students of the 








JANUARY 9, 1920] 


science in this fertile land. We applaud the 
author on his achievement; others may ex- 
press this appreciation more analytically; but 
in this paragraph we acclaim the high-minded 
attitude of the Geological Society of America 
in making so wise a use of its money and 
so excellent a contribution to the common 
good of the Pan-American States and to geo- 
logical science. 


J. M. C. 


WEIGHT OF BODY MOVING ALONG EQUATOR 


To THE Epiror or Science: A prominent 
engineer, Dr. Carl Herring, recently proposed 
to me the following question: “ Does a body 
in motion along the earth’s equator weigh 
less (or more) than the same body at rest?” 
Since this question, in some form or other, 
has come up several times in recent dis- 
cussions, the following solution, although en- 
tirely elementary, may be not without interest. 

Let us picture the body as supported by a 
string from the roof of a train running west- 
ward at speed v along the equator, and let 
S = the tension in the string. 

The question then is: What is the relation 
between § and v? | 

Let V (= 1,038 miles per hour) be the ab- 
solute velocity of a point on the earth’s 
equator (neglecting the motion of the earth 
in its orbit and the motion of the solar 
system in space). Then V-v is the absolute 
velocity of the train (eastward) in a circular 
path of radius R (= 3,963 miles). 

Hence, by a well-known formula of kine- 
matics, (V-v)?/R =the absolute acceleration 
of the body toward the center of the earth. 

Further, let W =the ordinary weight of the 
body (that is, the value of the supporting 
force S when the train is at rest on the earth’s 


1Dr. Hering’s surprising statement in ScrENcE 
for October 24, 1919, implying that engineers do 
not generally recognize the idea of ‘‘accelera- 
tion’’ in a direction perpendicular to the path, is 
not borne out by an examination of engineering 
text-books, all of which (fortunately) define ac- 
celeration in the standard way as the rate of 
change of vector velocity. For further comment 
on Dr. Hering’s paper, see Professor C. M. Spar- 
row’s letter in Scrence for November 21. 
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surface), and g= the ordinary falling ac- 
celeration (that is, the acceleration, with re- 
spect to the earth’s surface, with which the 
body would begin to fall, from rest, if the 
supporting string were cut); and let H = the 
force with which the earth pulls the body 
toward the center of the earth. Then Z-S= 
the net force acting on the body in the direc- 
tion toward the center. 

Hence, by the fundamental principle that 
forces are proportional to the accelerations 
they produce,? we have 


E-S_(V—vpi/k 
= Ww Po g ? (1) 
whence 


ket sae (2) 
To determine EF, we note that if vO then 
S = W, so that 

Wv? 


Hence finally, 


s-w{1+5[1-(1-7) ]}. (4) 


From these equations we see that as v, the 
westward train-speed, increases from 0 to V, 
the supporting force S will increase from W 
to (1.00345) W, which is its maximum value; 
as v increases from V to 2V, S will decrease 
again from its maximum value to W; and if 
v is increased further to about 18 V, S will 
become zero. 

For reasonable train-speeds, therefore (up 
to one or two thousand miles per hour!), a 
body moving westward will require an in- 
creased force to supsert it against falling. 

For example, let v=60 miles per hour. 
Then if W=—1 lb. we find S = 1.000387 Ilb., 
an increase of about 1/25 of one per cent. 


2 Reasons for preferring the form F/F’ =a/a’ 
to the form F = ma as the fundamental equation 
of mechanics may be found in two articles by E. 
V. Huntington: ‘‘The Logical Skeleton of Elemen-: 
tary Dynamics,’’ American Mathematical Monthly, 
Vol. 24 (1917), pp. 1-16; ‘‘ Bibliographical Note 
on the Use of the Word Mass in Current Text- 
Books,’’ ibid., Vol. 25 (1918), pp. 1-15; also in 
controversial papers in Science from December, 
1914, to October, 1917. 
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Of course if the train runs eastward, the 
required supporting force will be less than if 
the train were at rest. In particular, if the 
eastward train-speed is about 16 V, S will be 
zero. 

There are thus two speeds, one westward of 
about 18,700 miles per hour, and one eastward 
of about 16,700 miles per hour, at which the 
“weight ” of the body as measured by an ob- 
server on the train (that is, the tension in 
the supporting string S) would be zero. 


Epwarp V. HuntTINGTON 


HARVARD UNIVERSITY, 
November 22, 1919 


AN ODD PROBLEM IN MECHANICS 


To THE Epitor oF Science: In a recent dis- 
cussion the writer offered the following prob- 
lem which seems to be new and of interest, 
judging from the answers and lack of answers. 

Assuming the earth to be a perfect sphere, 
the net weight of a body on this earth is G—C, 
in which G is the force due to gravity and C 
the centrifugal force due to the rotation of 
the earth. Hence the net weight of a body at 
the equator when moving east at a velocity 
(relatively to the earth) equal to that of the 
surface of the earth, about 1,000 miles per 
hour would be G—4C, that is, less than when 
at rest, while when moving west at the same 
velocity it would be G, that is, greater than 
when at rest. 

If therefore a flywheel were revolved at the 
equator with that circumferential speed and 
in a horizontal plane, the northern part 
moving east, it would seem to follow that it 
will tilt to the south, as the southern half 
should be heavier than the northern half. 
Due to a time lag the tilting might be to the 
southwest. It is here assumed that its gyro- 
scopic tendency to get into a vertical plane 
has been duly counteracted and may be 
neglected. 

Or stated in a different form, suppose a 
light disc be revolved at this speed in a 
vertical plane at the equator, and to have two 
equal symmetrically placed, heavy masses on 
its rim. When the plane of rotation is north 
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and south it would be dynamically balanced, 
but when that plane is east and west it would 
seem to follow that the masses at the moment 
they are at the bottom would be heavier than 
when at the top and if so the disk would be 
unbalanced dynamically, vibrating with a 
period double that of the period of revolution. 
Its center of gravity would oscillate below its 
center of rotation. 

It is acknowledged to be possible, theoret- 
ically at least, to move a mass so rapidly over 
the earth that G=C hence the net weight 
then is zero; it would then go on encircling the 
earth, if the air friction were eliminated; the 
moon is an illustration. At lower speeds 
therefore there should be a part of this loss 
in effective weight. 

The two cases cited, if the results are as 
described, would afford a basis, theoretically 
at least, for a mechanical compass, like the 
gyroscope compass. 

Cart Herina 


PHILADELPHIA, 
October 27, 1919 





QUOTATIONS 


SCIENCE AND THE NEW ERA PRINTING 
COMPANY 


Old wood to burn, 
Old books to read, 
Old wine to drink, 
Old friends to cling to. 


Ir takes a near-millionaire to burn “old 
wood” on his hearth these days; “old books” 
are the delight of the bibliophile, but are poor 
stuff in producing the wherewithal of a print- 
ing establishment; “old wine” will soon be 
only a hollow mockery— 

But “old friends to cling to!” Ah! there is 
the kernel, the gem that glitters from the quad- 
ruplet ! 

All of which is just by way of introduction 
to an acknowledgment of one of the most 
gracious compliments ever paid to The New 
Era Printing Company. 

As the year fast nears its close, it marks the 
twenty-fifth anniversary of The New Era 
Printing Company’s production of SCIENCE, a 
magazine whose contributors embrace the 
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ablest men in all scientific lines in the world, 
and weekly finds its way through the mails to 
all parts of the Eastern and Western hemis- 
pheres. 

From its distinguished editor, J. McK. Cat- 
tell, this morning a magnificent silver vase was 
received as a token of appreciation for The 
New Era Printing Company’s efforts. With it 
came this letter: 


SCIENCE, 
Editorial Department. 
GARRISON-ON-Hupson, N. Y., Dee. 28, 1919. 
THe New Era PRINTING CoMPANY, 

Lancaster, Pa. 

Dear Mr. Hershey: In order to express recogni- 
tion of the admirable manner in which The New 
Era Printing Company has printed Scrence for 
twenty-five years, and of our friendly relations dur- 
ing this long period, I am sending a token of ap- 
preciation. 

Sincerely yours, 
J. McK. CatTre.y 


From base to top the sterling silver vase 
measures twenty and one-half inches, and is 
modeled and embellished along exquisitely 
chaste lines. It is a Lebolt production, hand- 
hammered, of uncommon weight, and bears this 
inscription: 

SCIENCE, 
1894-1919. 
To The New Era Printing Company. 
In Grateful Appreciation. 


The New Era Printing Company is con- 
strained to a public appreciation of Editor 
Cattell’s handsome remembrance. “Old friends 
to cling to! ”—what more apt response or hope 
for the years to be?—The Lancaster Daily 
New Era. 





SCIENTIFIC BOOKS 


Fossil Plants. By A. C. Sewarp. Vol. IV. 
Pp. 548. Cambridge, University Press. 
This, the concluding volume of the Cam- 

bridge text on fossil plants, is devoted to a 

consideration of the Ginkgoales, Coniferales 

and Gnetales. The final proofs were passed 
in the spring of 1918, but the printing was 

held up because of war conditions so that a 

number of recent contributions could not be 
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considered. The method of treatment in the 
present volume is consistent with that of the 
preceding volumes and the same lack of bal- 
anced treatment is shown in the present work. 
To cite but a single instance of this, six lines 
are devoted to the remains of Ginkgo from 
North America although Ginkgo is exceedingly 
well represented in the Mesozoic and early 
Eocene on this continent. 

As regards the subject matter, a chapter. is 
devoted to the Ginkgoales, recent and fossil. 
The second chapter considers Ginkgoidium, 
Czekanowskia, Feildenia, Phoenicopsis and 
Desmophyllum—genera that are believed to be- 
long to the Ginkgoales. The third chapter in- 
cludes supposed Ginkgoalan genera of still 
more doubtful allegiance. The nine following 
chapters are devoted to the Coniferales. There 
is a rather full and excellent account of recent 
Conifers. These are grouped in the following 
nine families: Araucarinee Cupressinee, Cal- 
litrinee, Sequoiinee, Sciadopitiner, Abietiner, 
Podocarpines, Phyllocladinee and Taxinee. 
They are considered as probably monophyletic, 
the Araucarinee being regarded as the most 
ancient and the Abietinee as the most 
modern. There are some illuminating discus- 
sions of vascular anatomy and the view is 
expressed that the cone scales in the Araucari- 
nee are morphologically simple ovuliferous 
leaves, the double cone scales of the Abietinese 
being derivatives of a simple form of sporo- 
phyll. Mesembriorylon is proposed for the 
fossil woods formerly referred to Podocarp- 
oxylon and Phyllocladoxylon. The final chap- 
ter is devoted to the Gnetales and is without 
noteworthy features. 

Opinion will differ as to the necessity or 
desirability for some of the new generic terms 
that are proposed, e. g., Ginkgoites for Ginkgo 
leaves, on the ground that even in the 
Tertiary forms the confirmatory evidence of 
flowers and fruits is lacking: Cupressinocladus 
for vegetative shoots of conifers of a cupres- 
soid habit: and Pityites for abietineous fossils 
of uncertain generic relationship. There is 
but slight profit in compounding confusion 
and although a conservative attitude is war- 
ranted in dealing with the vegetative remains 
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of conifers there is but slight evidence in the 
more recent history of the study of fossil 
conifers to show that stem anatomy or 
strobilar morphology furnish any easier read 
or more definite criteria than vegetative habit, 
and from the nature of the remains we can 
not hope to have all of the criteria in in- 
dividual cases. Even the older students in 
dealing with foliar impressions were not 
guilty of more pretentious absurdities than 
have been put forward under the banner of 
anatomy during the past decade. 

The present volume contains 190 illustra- 
tions which on the whole appear rather uni- 
formly better than those of volume III. al- 
though it is difficult for the reviewer to under- 
stand why paper and presswork were wasted 
on such illustrations as that forming *+he 
frontispiece of the present volume. The bib- 
liography which has a certain air of complete- 
ness really contains not more than about 
twenty per cent. of the literature, but perhaps 
this should not be criticized since it avowedly 
contains only “papers and works referred to 
in the text.” 

On the whole it seems to the reviewer that 
Professor Seward has performed a difficult 
task about as well as could be expected, and 
despite their obvious shortcomings, which have 
been freely criticized, these four volumes are 
a mine of information for the student inter- 
ested in the floras of the past. 

Epwarp W. Berry 

JOHNS HOPKINS UNIVERSITY 





THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 


REPORT OF THE ST. LOUIS MEETING 


THE seventy-second meeting of the Amer- 
ican Association for the Advancement of 
Science and the affiliated national scientific 
societies was held in St. Louis, December 29, 
1919, to January 3, 1920, under the presidency 
of Dr. Simon Flexner. 

In spite of the adverse ruling of the United 
States Railroad Administration on the grant- 
ing of reduced fares and other difficulties at- 
tending travel, the attendance was most satis- 
factory. All sections held sessions except 
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Section C, and twenty-two affiliated societies 
presented attractive programs. The experi- 
ment of holding all meetings under one roof, 
namely the Soldan High School, is believed to 
have been a success, for the advantages of this 
concentration, including registration head- 
quarter and luncheon facilities, more than off- 
set certain minor difficulties. 

The formal opening of the meetings of the 
association took place in the spacious audi- 
torium of the Soldan High School on Monday 
evening, December 29, Chancellor Hall of 
Washington University delivering the address 
of welcome. President Flexner responded 
fittingly, after which he introduced the re 
tiring president, Professor John M. Coulter 
who then delivered the address on “ The 
Evolution of Botanical Research,” which was 
printed in the issue of Science for January 2. 

At the conclusion of his address the re 
vised constitution was read and unanimously 
adopted. The following changes were made 
in the copy of the revised constitution as it 
appeared in the November 21 issue of ScrEncE. 


Article II. Increasing the annual dues from $4 
to $5 and the fee for life membership from $75 to 
$100. 

Article V. Changing the title of Section H from 
Anthropology and Archeology to Anthropology and 
that of Section I from Psychology and Philosophy 
to Psychology. That the proposed Section J be 
designated as Section K and that the letters as- 
signed to sections following be dropped back one 
letter alphabetically in the order given. 


The Committee on Policy submitted an 
amendment to the Constitution to be acted 
upon at the next meeting providing for a 
section R, Conservation of National Re 
sources. 

The new constitution was declared in effect 
at the end of the present Convocation. 

A reception was tendered to the members of 
the association at the close of this meeting. 

On Tuesday evening at the Soldan High 
School an address complimentary to the mem- 
bers of the association and affiliated societies 
and the citizens of St. Louis was delivered 
by President Flexner. His subject was 
“Present Problems in Medical Research.” 
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Throughout the meetings the usual number 
of vice-presidential and other addresses were 
delivered covering a wide range of subjects. 
Many of these dealt with scientific problems 
of present day interest and attracted wide 
attention. Since the names of the speakers 
and their subjects have already appeared in 
the preliminary announcement printed in 
Science and on the final program there is no 
need of repeating the list here. 

Smokers and dinners provided by the va- 
rious affiliated societies were held and enter- 
tainment for visiting ladies in numerous 
private functions contributed to the social 
success of the meetings. 

Matters of general interest to members 
eminating chiefly from the committee on 
policy acted upon favorably by the council 
were: 

1. That the amount to be paid per member 
to the management of Scrence be $3 and that 
it be requested to fix the subscription price of 
Science for non-members at $6. 

2. That approval be given of certain meas- 
ures under consideration with the Carnegie 
Endowment for International Peace as set 
forth in a letter addressed to Dr. North, 
but embodying substantially the following 
recommendation; that the British, French 
and Italian equivalents of the American Asso- 
ciation for the Advancement of Science be 
invited to send delegates to the meeting to be 
held a year hence in Chicago. 

3. That the American Meteorological So- 
ciety be admitted as an affiliated society and 
that entrance fees be remitted in the case of 
those of its members who join the association 
during the coming year. The council further 
declared itself as looking with favor on the 
affiliation of any national society which is 
interested primarily in scientific research. 

4. That the president be authorized to ap- 
point a committee on international auxiliary 
languages to cooperate with a corresponding 
committee of the International Research 
Council. 

5. That Dr. George H. Perkins and Dr. C. 
J. S. Bethune be made emeritus life members 
under the Jane N. Smith fund. 
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6. That pursuant to certain resolutions ad- 
vocated by the National Physical Education 
Service, the American Association for the 
Advancement of Science will be pleased to 
cooperate with the National Physical Edu- 
cation Service in promoting physical educa- 
tion. 

7. That the general adoption of the metric 
systein by national and state governments be 
approved. 

5. That the executive committee be re- 
quested to consider the possibility of paying 
the mileage of secretaries of sections to and 
from annual meetings. 

9. That sectional officers avoid placing on 
their programs papers relating to acute polit- 
ical questions on which public opinion is 
divided. 

19. That the association will look with 
favor on any plan approved by the men of 
science in the country for the encouragement 
of research in engineering under the auspices 
of the government. 

11. That the association endorses and “ com- 
mends the general purposes of The Save the 
Redwoods League” in its effort to preserve 
some of the oldest trees in the world. 

12. That the Southern Educational Society 
be admitted to affiliation and that the ad- 
mission fee be remitted in the case of those 
members of the Southern Educational Society 
who join the association during the coming 
year. 

13. That there be authorized the organiza- 
tion of members of the American Association 
for the Advancement of Science in New Mex- 
ico, all or part of Texas and such other terri- 
tory as may seem advisable into a Southwest- 
ern Division of the American Association for 
the Advancement of Science and that Dr. D. 
T. MacDougal be the representative of the 
executive committee for such an organization. 

14. That the sum of $4,500 be made available 
to the committee as grants for the ensuing 
year. 

15. That the by-laws as printed in ScImENCE, 
November 21, be adopted, with the following 
amendment to be added at the end of Article 6, 
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Section 1. “ State and city academies affiliated 
with the association may also be allowed for 
their expenses, the entrance fees collected 
through their efforts and an amount for their 
expenses not to exceed $1 for each member in 
good standing.” 

Under the head of new business Professor 
John M. Coulter and Professor H. B. Ward 
presented a verbal report for the committee on 
affiliation of state and local academies. The 
report dealt with preliminary steps looking 
towards the affiliation of state academies in 
accordance with the following general plan: 


1. That state and local academies may be affili- 
ated with the association on a financial basis that 
will yield the associaton $4 net per member. 

2. Any state or local academy which concludes 
arrangements for affiliation within the first six 
months of 1920 may be accepted for the entire 
year 1920, fees paid to the association before that 
date to be adjusted in accordance with the detailed 
plan. 

3. Two alternative plans are considered with re- 
spect to membership in the academies, namely: | 

(a) All members of the academies to become 
members of the association. 

(b) To establish two grades of membership, of 
which one will be national, involving mem- 
bership in both academy and association, 
the other local, consisting of academy 
members only. 


4. The academies will collect joint dues and 
transmit the association’s share to the treasurer. 

It was voted that this report of the commit- 
tee on affiliation of state and local academies 
be received and approved. 

In accordance with the provision of the new 
constitution which calls for an executive com- 
mittee of eight elected members to replace the 
old council, the following gentlemen were duly 
elected members of this committee: J. McK. 
Cattell, H. L. Fairchild, Simon Flexner, W. J. 
Humphreys, D. T. MacDougal, A. A. Noyes, 
Herbert Osborn, H. B. Ward. 

Under the terms of the revised constitution 
Dr. H. L. Fairchild and Dr. Franz Boas were 
duly elected members of the council. 

Dr. R. M. Yerkes and Dr. G. T. Moore were 
elected members of the committee on grants. 

The seventy-third meeting of the association 
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and of the affiliated societies will be held at 
Chicago, beginning on Monday, December 27, 
with the first general session on Tuesday even- 
ing. It was recommended that the four suc- 
ceeding meetings be held in Toronto or Buffalo, 
Boston, Cincinnati and Washington. 

Officers were elected as follows: 


President: Dr. L. O. Howard, Bureau of Ento- 
mology, Washington, D. C. 

General Secretary: Professor E. L. Nichols, Cor- 
nell University. 

Vice-presidents : 

Section A, Mathematics: D. R. Curtis, North- 
western University, Evanston, Ili. 

Section B, Physics: J. C. MeLennan, University 
of Toronto. 

Section C, Chemistry: 8. W. Parr, University of 
Illinois. 

Section D, Astronomy: Joel Stebbins, University 
of Illinois. 

Section E, Geology and Geography: Charles 
Schuchert, Yale University. 

Section F, Zoological Sciences: J. 8. Kingsley, 
University of Illinois. 

Section G, Botanical Sciences: R. H. True, Bu- 
reau of Plant Industry, Washington, D. O. 

Section H, Anthropology: G. R. Gordon, Ameri- 

can Museum of Natural History, New York. 

Section I, Psychology: E. K. Strong, Jr., Car- 
negie Institute of Technology, Pittsburgh. 

Section M, Engineering: C. L. Mees, Rose Poly- 
technic Institute, Terre Haute, Ind. 

Section N, Medicine: J. Erlanger, Washington 
University, St. Louis. 

Section Q, Education: C. H. Judd, University of 
Chicago. 

GerorcE T. Moore, 


General Secretary 
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